INTRODUCTION
In this paper, we extend some known invariants of second order differ-Ž w x. ence equations to higher order difference equations see 1, 3, 6 . We also Ž w x. find invariants for some systems of difference equations see 1, 3, 6 . n y k n Ž . Ž . Ž . Then we say that Eq. 1.1 possesses the in¨ariant 1.2 or that 1.2 is an Ž . in¨ariant of Eq. 1.1 .
The invariants of difference equations play an important role in underw x standing the qualitative behavior of their solutions. See 1᎐5 and the references cited therein.
A positive solution of a difference equation is said to persist if it is bounded away from zero by a positive constant.
In the following we only consider positive solutions.
INVARIANTS OF DIFFERENCE EQUATIONS
possesses the in¨ariant
Proof. Set for simplicity,
n y k n n y k n sI . 
n n y 1 which possesses the invariant
Ž . see 1 . So the invariant 2.2 is an extention of the above invariant. Note Ž . that Eq. 2.3 is a generalization of Lyness's equation
which possesses the invariant
Ž .
Proof. For simplicity, set
Then,
and the proof is complete. 
,
Thus the invariant of the previous Theorem 2.2 is an extension of the above invariant.
x x n y k n for all n G 0.
Proof. Remark 2.4. Unfortunately, we cannot conclude from the invariant Ž .
Ž . 2.6 that every solution of Eq. 2.5 is bounded and persists. In fact it is w x Ä 4 Ž . shown in 6 that for every solution x of Eq. 2.7 , lim x s 0. is bounded or persists.
INVARIANTS OF SYSTEMS OF DIFFERENCE EQUATIONS
Consider the system of difference equations
Assume that there exists a nontrivial function I x , y , . . . , w such that n n n Ä 4 Ž . for every solution x , y , . . . , w of 3.1 and for every n s 0, 1, . . . Proof. The proof of Theorem 3.1 is trivial and will be omitted.
Remark 3.1. The system of difference equations Observe also that the system of difference equations Note that the previous invariants do not imply boundedness and persistence of the solutions of the corresponding systems. Ž . Since I s I , it follows that I s const. and the proof is complete. 
